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Fig. 1: The process behind the data analysis system.
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Fig. 2: This illustration shows the main processes of data ingestion. The top section corresponds
to the machine or plant on which data is being collected, while the bottom part represents 
the data center located at a different location. The data is provided in several formats after 
it has been ingested.
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Fig. 3: Three single days of data are assembled to a contiguous data stream. The illustrated con-
tiguous section corresponds to the time portion a ship loader needs to load a vessel: this 
enables evaluations based on time ranges that are significant to particular fields of inter-
est.
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4 Systems Currently Being Monitored
Fig. 4: Examples of four systems that are currently being monitored using the described ap-
proach: a) ship loader, b) mobile sizing rig, c) bucket-wheel excavator, d) bucket-wheel 
reclaimer. The sensor channels of these systems are monitored with a sampling interval 
of 1s. (Sources: (a) – http://www.flickriver.com/photos/impalatermnals_images/
17557941415/, retrieved on 2016-02-08; (b), (c), (d) – Courtesy of Sandvik.)
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5.1 Incident Analysis
Fig. 5: This example of incident analysis shows data for a time period of two months, acquired 
with a sampling time of 1s. Each vertical line corresponds to an event; 63 events were 
found in total by using Advanced Symbolic Time Series Analysis (ASTSA). Every event 
corresponds to an inappropriate operation of the machine: the data can be zoomed in on 
automatically for every single event to perform local analysis, i.e., in the seconds and 
minutes right before the occurrence of the event (see Fig. 6).
Fig. 6: Plots of the identified events with 1s resolution for three of the 63 events reported in 
Fig. 5.
5.2 Long-Term Logistics Optimisation
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Fig. 7: Polar histogram of loading on the slew bearing of a bucket-wheel reclaimer. The data has 
been aggregated with a sampling time of 1s over an observation period of one year.
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